10/564530 

JAF15 Rec'd PGT/PTQ 1 3 JAN 2006 

VgflfiSggon of Translation 
International Patent Application No: PCT7EP2004/007438 

I, David Adams , of 76B Northcote Road, London, SW11 6QL, hereby declare that I 
am conversant with the English and German language and I certify that the following 
is a true and correct translation made by me into the English language of the above 
International Patent Application to the best of my knowledge and belief. 



t the 2Jft day of jJ^e^U^- 2005 



PCT/EP 2004/007438 



10/564530 

IAP15Rec'dPCT/PT0 13 JAN 2006 



HF connector for connecting a coaxial plug connector to an 
HF transmission line on a circuit board 

Description 

5 

The present invention relates to an HF connector for 
connecting a coaxial plug connector to an HF transmission 
line on a circuit board, according to the preamble of claim 
1. 

10 During the manufacturing of circuit boards arranged 

for screening in a metal housing and having an HF 
connection which is fed through the housing, firstly the 
circuit board, with the components fitted and soldered in a 
hot air furnace is mounted in the open housing and, in a 

15 subsequent manual step, an HF coaxial plug connector is 

pushed through a perforation of the housing. Corresponding 
soldering tags on the HF connector have then to be soldered 
to the circuit board separately before a cover closing the 
housing can be mounted. This manufacturing process is 

20 disadvantageous to the extent that the additional manual 
soldering process entails a high cost and does not offer 
such a high level of reliability as the soldering of the 
components in the hot air furnace. Additionally, circuit 
boards and HF coaxial plug connectors easily cannot be 

25 replaced in the event of damage. 

It is an object of the invention to improve an HF 
connector of the aforementioned type such that an automated 
manufacturing process can be carried out reliably and at 
little cost. 

30 This aim is achieved according to the invention by an 

HF connector of the aforementioned type having the features 
given in claim 1. Advantageous embodiments of the invention 
are disclosed in the further claims. 
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With an HF connector of the aforementioned type, it is 
provided according to the invention that the HF connector 
has at least a first pair of sprung blades arranged and 
designed for electrically contacting a central conductor of 
5 the coaxial plug connector, and at least a second pair of 
sprung blades arranged and designed for electrically 
contacting an outer conductor of the coaxial plug 
connector, whereby at least one sprung blade of the first 
pair has, on an end facing away from the coaxial plug 

10 connector, a contact surface for electrically connecting 

the HF connector to the HF transmission line on the circuit 
board and for mechanical connection with the circuit board 
and at least one sprung blade of the second pair has, on an 
end facing away from the coaxial plug connector, a contact 

15 surface for electrically connecting the HF connector to a 
chassis contact on the circuit board and for mechanical 
connection with the circuit board. 

This has the advantage that, at the same time as 
components are inserted and soldered into the circuit 

20 board, the HF connector can also be inserted and soldered, 
whereby for manufacturing an HF connection and electrical 
contact with the circuit board, for example, through a 
housing, only the coaxial plug connector needs to be 
inserted between the sprung blades, without the need for 

25 additional soldering to create the electrical contacts 
between the HF coaxial plug connector and the circuit 
board. By this means, the coaxial plug connector may also 
be removed or exchanged at any time without the housing 
surrounding the circuit board having to be opened for this 

30 purpose, and soldering operations carried out. 

A simple automated equipping of circuit boards with 
the HF connector in the form of a surface-mounted component 
is thereby achieved that the contact surfaces of the sprung 



PCT/EP 2004/007438 



3 



blades are arranged in a plane parallel to the circuit 
board. 

Suitably, the coaxial plug connector has a housing 
feed-through section for a housing surrounding the circuit 
5 board. 

In a preferred embodiment, all the sprung blades 
extend in a plane parallel to the circuit board. 

For good and reliable signal transmission, the sprung 
blades of the first pair are designed in one piece in the 

10 region of the contact surface. 

In order to form a predetermined capture range for a 
contact region of the coaxial plug connector, the sprung 
blades of a pair are angled away from each other at their 
end facing towards the coaxial plug connector. 

15 In order to facilitate the automatic arrangement of 

the HF connector on a circuit board in a component 
inserting machine, the HF connector has a housing which 
carries all the sprung blades. By this means, a gripping 
tip of the component inserting machine need only grasp the 

20 housing and position it on the circuit board, whereby all 
the sprung blades are automatically correctly arranged and 
positioned. The housing is suitably designed as a planar 
component and preferably has at least one peg which extends 
away from the housing for engaging in the circuit board. 

25 Suitably, the housing has a cut-out into which the 

free ends of the sprung blades which face towards the 
coaxial plug connector extend. By this means, the coaxial 
plug connector can be inserted between the sprung blades 
without substantial adaptation to the housing of the HF 

30 connector. 

In a preferred further development of the invention, 
the peg is designed for engaging in a hole in the circuit 
board, whereby the peg has at least one detent lug which 
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extends in the radial direction in relation to the peg, 
beyond its outer periphery, wherein the detent lug is 
designed and arranged on the peg such that the outer 
periphery of the peg is smaller in the region of the detent 
5 lug than the diameter of the hole in the circuit board, 
whereby the outer periphery of the section of the peg 
protruding into the hole in the circuit board is designed 
such that between the outer periphery of this section and 
the inner wall of the hole in the circuit board, over at 

10 least a portion of the outer periphery there is an 

intermediate space with capillarity for solder, such that 
solder situated on the surface of the circuit board during 
a soldering procedure penetrates by capillary action into 
the intermediate space, filling it. 

15 This has the advantage that for inserting and locking 

the component into the circuit board, it is not necessary 
to apply a particularly great force, so that this work can 
be carried out automatically by machine in a production 
line for circuit boards with a component inserting machine 

20 and a hot air furnace, whereby after the soldering 

procedure in the hot air furnace, locking of the component 
is automatically achieved by the solder that has penetrated 
into the hole in the circuit board. At the same time, a 
tolerance-free form-fit takes place between the peg and the 

25 inner periphery of the hole in the circuit board in a plane 
of the circuit board. The insertion of components with 
locking can therefore be carried out very economically, 
simultaneously producing good holding forces and with 
little tolerance. 

30 A form-fitting connection without tolerance in the 

direction along a longitudinal axis of the hole in the 
circuit board is thereby achieved that the detent lug is 
designed and arranged on the peg such that with the 
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component fully inserted into the circuit board, the detent 
lug is arranged within the hole in the circuit board. 

In order further to promote the capillary action, the 
periphery of the peg is designed with at least one cut-out 
5 in the longitudinal direction over the entire section 
situated in the hole in the circuit board. 

A particularly good form-fit between the solder 
penetrating into the hole in the circuit board and the 
circuit board is thereby achieved that the hole in the 
10 circuit board is metallised. 

The invention will now be described in greater detail 
by reference to the drawings, in which: 

Fig. 1 shows a perspective view from above of a 
preferred embodiment of an HF connector according to the 
15 invention, 

Fig. 2 shows a perspective view from below of the HF 
connector of Fig. 1, 

Fig. 3 shows a perspective view from above of the HF 
connector of Fig. 1 in the installed condition and with an 
20 HF coaxial plug connector inserted, 

Fig. 4 shows a partially sectional view from below of 
the HF connector of Fig. 1 in the installed condition and 
with an HF coaxial plug connector inserted, 

Fig. 5 shows a plan view of a preferred embodiment of 
25 a component inserted into a circuit board, 

Fig. 6 shows a view of the detail X of Fig. 5 before a 
soldering procedure , 

Fig. 7 shows a sectional view along the line A-A of 
Fig. 6, 

30 Fig. 8 shows a view of the detail X of Fig. 5 after a 

soldering procedure and 

Fig. 9 shows a sectional view along the line B-B of 
Fig. 8. 
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The preferred embodiment of an HF connector according 
to the invention shown in Figs. 1 and 2 is designed as a 
surface-mounted component (SMD - Surface Mounted Device) 
and comprises a housing 10, in which a first pair of sprung 
5 blades 12, 14 and a second pair of sprung blades 16, 18 are 
arranged. On one side the housing 10 has a cut-out 20 in 
which the sprung blades 12, 14, 16, 18 lie free. The sprung 
blades 12, 14, 16, 18 are arranged and are elastically 
sprung such that the first pair of sprung blades 12, 14 

10 electrically contacts an inner conductor of an HF coaxial 
plug connector and the second pair of sprung blades 16, 18 
electrically contacts an outer conductor of the HF coaxial 
plug connector with their respective free ends in the 
region of the cut-out 20, as will be described in greater 

15 detail later. At the respective free ends in the cut-out 
20, the sprung blades 12, 14 and 16, 18 of a pair are 
angled away from each other, resulting in a certain capture 
range in order to ensure insertion of the HF coaxial plug 
connector between the sprung blades 12, 14, 16, 18 even if 

20 the orientation of the HF coaxial plug connector and the HF 
connector is such that, due to tolerance variations, they 
do not exactly align with each other. 

As shown in particular by Fig. 2, each sprung blade 
12, 14, 16, 18 has a contact surface 22, 24, 28 on an end 

25 facing away from the cut-out 20 or the HF coaxial plug 
connector, wherein the sprung blades 12, 14 of the first 
pair are formed in one piece in the region of the contact 
surface 24. These contact surfaces are arranged on one 
plane and comprise soldering surfaces for electrical 

30 contacting of contacts on a circuit board and for 

mechanical connection with the circuit board, as will be 
described in greater detail below. Laterally arranged on 
the housing 10 are pegs 28, which are formed in one piece 
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with the housing 10 and extend substantially perpendicular 
to the plane of the contact surfaces 22, 24, 26. These pegs 
28 serve to engage in corresponding cut-outs in the circuit 
board in order to position the HF connector precisely 
5 relative to the circuit board and to fix it mechanically. 
Figs. 3 and 4 illustrate, by way of example, an 
installed condition of an HF connector according to the 
invention. The pegs 28 engage in holes 30 in the circuit 
board 32. This circuit board 32 is already installed in a 

10 housing 34. This housing 34 has a perforation 36 for an HF 
coaxial plug connector 38 with an inner conductor 40 and an 
outer conductor 42. As is particularly apparent from Fig. 
4, after complete closure of the housing 34, the coaxial 
plug connector can also simply be inserted from outside 

15 through the perforation 36, whereby the first pair of 
sprung blades 12, 14 electrically contact the inner 
conductor 40 and the second pair of sprung blades 16, 18 
electrically contacts the outer conductor 42. Herein, the 
sprung blades of a pair 12, 14 or 16, 18 are separated from 

20 each other such that the inner conductor 40 and the outer 
conductor 42 press the free, elastically sprung ends of the 
sprung blades 12, 14, 16, 18 apart such that a 
corresponding contact force is produced which, together 
with a contact surface, provides an electrical contact. 

25 A manufacturing method for circuit boards with a 

housing and a perforation for an HF connection is carried 
out as follows. Firstly, soldering paste is applied to the 
circuit board by machine and all the components including 
the HF connector according to the invention are inserted by 

30 machine (using automatic component insertion) . Thereafter, 
the soldering process is carried out in a hot air furnace 
(by reflow soldering) . Herein, the contact surfaces 22, 24, 
26 of the HF connector according to the invention are 
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soldered to corresponding contact sites on the circuit 
board 32. The contact surface 24 of the sprung blades 12, 
14 of the first pair, which contacts the central conductor 
40 of the HF coaxial plug connector is thereby electrically 
5 connected to an HF signal line on the circuit board 32. The 
contact surfaces 22 and 26 of the sprung blades 16, 18 of 
the second pair are each electrically connected to chassis 
contacts on the circuit board 32. As is usual with SMD 
components, the solder connection also simultaneously 

10 creates a mechanical connection with the circuit board 32 . 
Additional mechanical fixing is made available by the two 
pegs 28, whereby said pegs 28 absorb the laterally acting 
forces on later insertion of the HF coaxial plug connector, 
so that said forces do not damage the solder connections. 

15 The circuit board 32 is subsequently installed in the 

housing 43 and said housing 43 is closed. The coaxial plug 
connector 38 is then inserted through the perforation 36 
whereby, due to the arrangement and design of the sprung 
blades 12, 14, 16, 18 corresponding electrical contacts are 

20 made between the HF signal line on the circuit board 32 and 
the central conductor 40 of the HF coaxial plug connector 
38, on the one hand, and between corresponding chassis 
contacts on the circuit board 34 and the outer conductor 42 
of the HF coaxial plug connector 38 and, on the other hand, 

25 automatically through the insertion of the HF coaxial plug 
connector 38 and without further soldering operations, via 
the HF connector. The HF coaxial plug connector 38 is 
pressed into the housing 34, whereby this operation can 
also be performed by machine on a production line. 

30 Fig. 5 shows a preferred further development of the 

component for the circuit board 32. The component comprises 
the housing 10 and the two pegs 28. In Fig. 1, the 
component is inserted into the circuit board 32, whereby 
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each peg 28 engages in a metallised hole 30 in the circuit 
board 32. 

Figs. 6 and 7 additionally illustrate the condition of 
the inserted component before a soldering procedure, 
5 whereby metallising 56 of the hole 30 is apparent. 
Soldering paste 50 is applied round a portion of the 
periphery of the hole 30, and the peg 28 protrudes into the 
hole 30. The peg 28 is designed on its free end with a 
detent lug 52, whereby the diameter of the peg 28 in the 

10 region of the detent lug 52 is smaller than the inner 

diameter of the hole 30. In the remaining portion of the 
peg 28 which engages in the hole 30, also, the diameter of 
the peg 28 is smaller than the inner diameter of the hole 
30. In addition, the length of the peg 28 is selected such 

15 that with the component fully inserted into the circuit 
board 32, the detent lug 52 is still situated within the 
hole 30, as is apparent particularly from Fig. 7. 
Additionally, the peg 28 is provided with cut-outs 54 in 
the longitudinal direction, as is apparent particularly 

20 from Fig. 6. The smaller diameter of the peg 28 compared 
with the hole 30 and the cut-outs 54 are chosen so that 
between the outer periphery of the peg 28 and the inner 
periphery of the hole 30, an intermediate space with 
capillary properties is formed. 

25 In a manufacturing process wherein initially all the 

components are inserted into the circuit board 32 by the 
automatic component inserting machine and subsequently a 
soldering process takes place in a hot air furnace, the 
solder 50 is heated and passes to the liquid phase. The 

30 liquid solder 50 then penetrates, by means of the capillary 
action, into the intermediate space between the outer 
periphery of the peg 28 and the inner periphery of the hole 
30 and essentially fills said space completely. 
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Figs. 8 and 9 show the condition following cooling and 
hardening of the solder 50. The intermediate space is 
filled with solder 50 and said solder 50 has become bound 
to the metallising 56 of the hole 30 in form-fitting 
5 manner. This alone produces a form-fitting connection 

between the circuit board 32 and the peg 28 in a plane of 
the circuit board 32. Additionally, by means of the detent 
lug 52, a form-fit in the direction of the longitudinal 
axis of the hole 30 is produced, that is, in a direction 

10 perpendicular to the circuit board 32. Overall, therefore, 
the peg 28 is firmly connected and locked to the circuit 
board 32 in all three spatial directions. As is immediately 
apparent, however, no insertion force or latching force has 
to be applied to achieve this. Locking has been 

15 automatically achieved during the soldering procedure. It 

is also apparent that the connection between the peg 28 and 
the circuit board 32 is tolerance-free. 



